Expression and functional characterization of artificial mutants of interleukin-2 receptor.
The physiological proliferation of T lymphocytes (T cells) requires interaction between the humoral growth factor, interleukin 2 (IL-2) and its cell-surface receptor. Studies of IL-2 binding to the IL-2 receptor (IL-2R) on T cells have revealed that there are two distinct species of IL-2R, one with high and one with low affinity. Isolation and characterization of cDNA for the human IL-2R made it possible to deduce the complete primary sequence (251 residues) of the receptor protein. However, expression of IL-2R alone is not sufficient for either growth signal transduction or high-affinity site formation: another lymphocyte-specific molecule called converter seems to be required for the biological activity of IL-2R. We found that the converter did not form a stable complex with IL-2R unless the receptor bound the ligand (the 'affinity conversion' model). To discover which are the functionally important parts of the human IL-2R we have constructed artificial mutant cDNAs encoding the receptor. The mutant receptors produced from them had deletions or substitutions in the cytoplasmic region (13 residues), the transmembrane region (19 residues) or the carboxy-terminal portion of the extracellular region (219 residues). All were active in growth signal transduction, efficient internalization and high-affinity site formation in two mouse T-cell lines, suggesting that the extracellular region of IL-2R and the converter may be responsible for growth signal transduction.